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(54) (Title of the Invention) Penetration Bead Welding Method 

(57) Abstract: 

(Purpose) To form a sound penetration bead where no strict 
accuracies are required and no residual slits exist, as well as 
to facilitate the formation of an excellent penetration bead, 
and to fiuther improve fatigue performance. 
(Constitution) On the back side of the weld part of a first 
welding base metal 1 and on the back side of the bevel of a 
second welding base metal 2 are formed respectively 
penetration bead parts 3 and 4 by bead-on-plate welding 
using arc welding, and by abutting the end part on the bevel 
back side of the second welding base metal 2 to the 
penetration bead part 3, or arranging the corresponding end 
part in the vicinity thereof and then executing the welding 
from the front side of the bevel, a penetration bead 6 is 
formed between the respective penetration bead parts 3 and 
4. 
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(Claims) 

(Claim 1) A penetration bead welding method characterized in that it forms penetration bead parts respectively on 
the back side of the weld part of a first welding base metal and on the back side of a bevel of a second welding base 
metal by bead-on-plate welding using ^c welding, and forming a penetration bead between the respective 
penetration bead parts by abutting the end part on the bevel back side of the second welding base metal to the 
penetration bead part, or arranging the corresponding end part in the vicinity thereof, and then executing the welding 
from the front side of the bevel. 
(Detailed Description of the Invention) 
(0001) 

(Field of Industrial Application) This invention relates to a penetration bead welding method. 
(0002) 

(Description of the Prior Ai1) Patent Application No. S58-61992 can be cited as the first conventional example of a 
penetration bead welding technique. In this first conventional example, as shown in Fig. 4, protuberances are 
respectively fonued by processing the joining parts 53 and 54 respectively of the first welding base metal and 
second welding base metal without using any backing material 5 1 and 52, and a penetration bead is formed by the 
weld fi-om the front surface 55 of the first welding base metal 51 being caused to penetrate to its rear surface 56 as 
well. This improves workability by eliminating back-chipping and back welding, and facilitates good penetration 
bead welding. 

(0003) However, in this first conventional example, in order to form a good penetration bead, for example, 
protuberant joining parts 53 and 54 must be formed. This requires strict processing precision and assembling 
precision, and the welding conditions must be even more strictly controlled. 

(0004) On the other hand, if a backing material is used, strict accuracies such as those mentioned above are not 
required, but issues arise with joint performance due to the residual slit caused by the presence of the backing 
material. In addition, installation of tiie backing material requires a certain degree of precision and some attention 

has to be paid to this. 

(0005) Then, in order to resolve the above defects, this applicant is proposing under a prior Patent Application No. 
H2-418825 the following penetration beading welding method. This second conventional example, as shown in Fig. 
5 and Fig. 6, forms a penetration bead part 62 on the weld part back side of a fii'st welding member 61 by bead-on- 
plate welding using a consumable-type arc welding technique, and by abutting a bevel back side of a second welding 
base metal 63 to the abovementioned penetration bead part 62 or disposing it in the vicinity thereof, and then, by 
welding from the bevel front side, penetration bead 64 is formed between the abovementioned penetration bead part 
62 and the bevel front side. Using this teclmique, strict accuracies are not required as with the penetration bead 
welding technique of the first conventional example, and a good penetration bead can be formed. 

(0006) 

(Problems the Invention is to Solve) However, with the abovementioned penetration bead welding technique, even if 
it is possible to weld the shape of the weld-toe part 65 of the first welding base metal 61, the shape of the weld-toe 
66 of the second welding base metal 63 easily becomes a form that concentrates stress, and has the defect of being 
inferior in terms of fatigue performance. This tendency is notable, in particular, with members that cannot undergo 
additional processing to the bevel back side after welding has been completed, such as with a steel fi-ame column or 
drum. 

(0007) This invention was created to resolve the abovementioned conventional defect, and to that purpose, provides 
a penetration bead welding technique that can form a sound penetration bead where no strict accuracies are required 
and no residual slits exist, as well as facilitates the formation of an excellent penetration bead, and further improves 
fatigue performance. 
(0008) 

(Means for Solving the Problem) With that, the penetration bead welding method of this invention is characterized 
in that it forms penetration bead parts respectively on the back side of the weld part of a first welding base metal and 
on the back side of a bevel of a second welding base metal by bead-on-plate welding using arc welding, and forming 
a penetration bead between the respective penetration bead parts by abutting the end part on the bevel back side of 



the second welding base metal to the penet-ation bead part, or arranging the corresponding end part in the vicinity 

thereof, and then executing the welding from the front side of the bevel. 

(0009) 

(Operation) In the abovementioned penetration bead welding method, since penetration bead parts are formed on 
both welding base materials and not only on one welding base material, the ftmction of the penetration bead as a 
backing material to prevent bum-through is strengthened, and even though there are some changes in the root gap, 
the penetration bead becomes easier to form. 

(0010) In addition, prior to trial assembly, processing is conducted under welding conditions that allow the weld-toe 
parts 7 and 8 to be optimally formed and their shapes can be form-processed, thus allowing fatigue performance to 
be improved even, in particular, with members that are incapable of undergoing additional processing to the bevel 
back side after welding has been completed. Furthermore, with the abovementioned penetration bead welding 
method, a penetration bead is formed between both penetration bead parts, but the penetration bead parts can be 
considered one entity with each base metal so a slit does not remain. 
(0011) 

(Embodiments) Next, an embodiment of the penetration bead welding method of this invention will be described in 
detail while referring to drawings. Fig. 1 through Fig. 2 show one embodiment of this invention. In Fig. 1, the key 
numeral 1 is the main plate and 2 is an upright plate. The upright plate 2 has a bevel processed into one end. 

(0012) First, a penetration bead part 3 is formed on the weld back side of the main plate 1 by bead-on-plate welding 
using an arc welding method. In the same manner, a penetration bead part 4 is formed on the bevel back side of the 
upright plate 2. These welds are formed so that the shapes of both weld-toe parts 7 and 8 become smooth shapes and 
so stress is not concentrated in them. Alternatively, after forming the penetration bead parts 3 and 4, the part may be 
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appropriately form-processed into the abovementioned shapes by a grinding means. As for the welding, it may be 
selected at one's discretion from consumption or non- consumption welding, such as MIG welding, carbon arc 
welding, shielded arc welding, TIG welding, and the like. In addition, as to the position while welding, preferably 
the welding should be conducted downward with the upright plate 2 placed horizontally, but this is certainly not a 
requirement. 

(0013) Next, the end part 5 of the bevel back side of the upright plate 2 should be placed somewhat to the left of 
center (preferably 5 to 8mm) of the abovementioned penetration bead part 3, as shown in Fig. 1, and in this state, arc 
welded from the bevel front side. As a result, as shown in Fig. 2, a penetration bead 6 is formed on the bevel back 
side of the upright plate 2 including both penetration bead parts 3 and 4. Note that in this case, it is preferable for the 
root gap to be about 0 to 3mm, or in some cases, the root surface set at about 0 to 2mm, but again this is not a 
requirement. 

(0014) With the abovementioned penetration bead welding method, the penetration bead part used as a backing 
material is formed on both welding base metals and not on just one welding base metal, and thus it becomes possible 
to further prevent bum-through of the back bead. In order to do so, it is acceptable even if there are some changes in 
the root gap, and processing precision, assembly precision and welding condition controls need not be strict, making 
penetration bead formation that much easier. Also, on the weld back side, a slit tiiat used to arise when a 
conventional backing material was used does not remain. In addition, prior to trial assembly this allows selection of 
welding conditions that make both weld-toe parts 7 and 8 optimal in shape, and makes it possible to fomi-process 
their shapes, enabling the improvement of fatigue performance, in particular, in members that cannot be additionally 
processed on the bevel back side after welding has been completed. 

(0015) Fig. 3 shows an even more concrete embodiment. It was welded under the following kinds of conditions. In 
other words, the penetration bead parts 3 and 4 were formed using a carbon arc welding technique at a welding 
voltage of 20V, welding cuiTcnt of 150A, and welding speed of 360mm/minute. In this case, a plate with a thickness 
of 19mm and bevel angle of 45 degi'ees was used as the upright plate 2. Also, the gap between the center of the 
penetration bead part 3 and the bevel back side was about 5 to 6mm, the root gap and root surface were both 0. The 
penetration bead weld was formed facing downward using a carbon arc welding technique at a welding voltage of 



30V, welding current of 3 00 A, and welding speed of 360mm/minute. Using this technique, there are no defects as in 
Fig. 3 and a good weld joint can be obtained. 

(0016) Note that the welding position for the abovementioned penetration bead welding method is not limited to 
downwm-d and may be done in any position, and also, may be conducted with any number of welded layers whether 
single or multiple. Furthermore, the weld joint shapes obtained by applying the abovementioned welding method are 
not limited to those in Fig. 1 and Fig. 2, and the method can instead be applied to various shapes. 

(0017) 

(Effect of the Invention) With the penetration bead welding method of this invention such as the above, since the 
penetration bead welding is conducted while functioning as backing material for the penetration bead parts that form 
a single entity with both base metals, at the same time as conducting good penetration bead welding without a 
remaining slit existing, the gap tolerance of the penetration bead formed part is greater than in the past. Therefore, 
high precision in parts processing precision and assembly precision as in the past is not required, tolerance in 
welding conditions is greater and welding process efficiency is improved. 

(001 8) Furthermore, if a backing material is used, with an object having a complicated shaped structure, the backing 
material must be formed accurately and placed in accordance with the complicated shape, but with the method of 
this invention, since just bead-on-plate welding will suffice, the welding processing rate is improved in this respect 
also. 

(Brief Description of the Drawings) 

(Fig. 1) This is an explanatory view of the state before welding of one embodiment of the penetration bead welding 
metiiod of this invention. 

(Fig. 2) This is an explanatory view of the state after welding of one embodiment of this invention method. 
(Fig. 3) This is a microphotograph showing the metal texture of the weld part obtained by the abovementioned 
embodiment method. 

(Fig. 4) This is a drawing showing the penetration bead weld joint of the first conventional example. 
(Fig. 5) This is an explanatory view of the state before welding of the second conventional example. 
(Fig. 6) This is an explanatory view of the state after welding of the second conventional example. 
(Description of Symbols) 

1 The first welding base metal 

2 The second welding base metal 

3 Penetration bead part (applied to back side) 

4 Penetration bead part (applied to back side) 

5 Bevel rear surface edge part 

6 Penetration bead (penetrating to back side) 

7 Weld-toe part 

8 Weld-toe part 



(Fig. 1) 



(Fig. 2) 



(Fig. 4) (Fig. 5) 



(Fig. 6) 
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(Fig. 3) 




Continued from the front page 



(72) Inventor: Masaki TANAKA 

c/o Kawasaki Heavy Industries, Ltd. 
3-1-1, Higashikawasaki-cho, Chuo-ku, 
Kobe, Hyogo Prefecture 



(72) Inventor: Hideo KAWAHARA 

c/o Kawas^i Heavy Industries, Ltd. 
3-1-1, HigasMkawasaki-cho, Chuo-ku, 
Kobe, Hyogo Prefecture 



mB:mm^ff cj p) (12) &^i|^§fS&% (u) cnmmmm^m&mm 

^MT6-23544 

(43)ii>^a 6^(1994) 3 ^290 



(51)Inta' 






F I 




A 6 1 M 35/00 










A 6 1 K 7/00 


L 
B 

Y 


9164-4C 
9164-40 
9164-4C 










8718-4C 


A6 IM 


35/00 z 


(21)aiffi»^ 








000112266 




¥J5K4^O992)7^1O0 




:AdRJi^:*cgKME4« 3 Ta2l# 3-^ 

































(57) [^^] 



3 




-1- 



[^1] [Iil2] 



mmm. 

[IS3] 




(51) Int. CI. = mm^ jti^sa## fi m^m^mm 

A6 1K 9/00 V 7329-4 C 

// A6 IK 33/04 8314-4C 

45/00 ADA 8415-4 C 
( A 6 1 K 33/04 

31:60) 9360-4 C 
( A 6 1 K 33/04 

31:44 9360-4 C 

31:415) 9360-4C 



-2- 



[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

it^^^^xh^fzy). mm. mmm:^m^m\cx^^(btix\^^:6(Dx. ^mmm 

[0 0 0 4] 
[0 0 0 5] 



-3- 



[0 0 0 6] 
[0 0 0 7] 

^^mim^^mp^, ^M^n^p^-T)^^, ^^Mft^M^f^i. ^(Dmm'^vs 

So 

[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 

mmm 

[00 11] 

mmmn 



-4- 



[0 0 12] 

tC^U 4:!t^lOs. y<9^>3g, :t^/Vr/V=i— /V3 0 ^tC5 2g^|§ 

mvfcm^mt^mu mm^mmrn^^. ^^^ttm^^y vymm^ 

[0 0 13] 

(III) (D. m^i!ii^\co\^^x(Dfmi:3ox(Dmkmcxmtu ^n^n^x^ 

^©Jg;^^TIB^ltc:^i-o 
[0 0 14] 

[^1] 



-5- 



(I) 



(n) 



5 5 



1 



1 



I 



3 



4 



5 imicsi^ 



4 M l> 



3 ^^ao 



2 



[00 15] 

[0 0 16] 



[0 0 17] 
[0 0 18] 

[0 0 19] 

:^if-y'^XM. m:^if-y^A^. :Mf^y^^^i^ (nbr) ^wm^/m:.^m\.x 
m^^Mz.%<nxh'0 . *frlE;^^>'^i^^i^&lKg{c^U ^^^-^J'lOg. ''^^y^ 

[0 0 2 0] 

BulH«j^<^);=^=a<>'':^tc:, "my^HBtyr^yf-^y^ y^^-^^xwmm^^M 

[0 0 2 1] 
[^2] 



-7- 





(I) 


(H) 


CW) 


mm : ajio;^^^-:)^ 


3 


3 


1 




4 


4 


1 




3 


1 


3 




4 


1 


4 




4 


1 


4 







4 




3 




2 




I 





[0 0 2 2] 

3 y^m^ vtcm^ (II) ^ifci^ UT^S ^ . '^Mi^^:7 r i^^f-z^ a 

[00 2 3] 

(III) ^Jt$!^bTfc>;d^.5J:5t-. :7r >'7'--v'3 :x^^^bTt>. :^mmm(D:^ 

t «^:7r i^^-v'a v^mT'3i>5 mmit^m-^it-T^ ^Lfhf^ 
[0024] 



-8- 



[0 0 2 5] 
[0 0 2 6] 

o mh. mM^^^lKg\cM\^. -f;t'^10g, iMJ^/^^5g, :x^^/ur/v=^ 
[0 0 2 7] 

[0 0 2 8] 
[^3] 





(I) 


(I) 


(n) 




5 


4 


1 




4 


2 


1 




5 


2 


1 




5 


2 


1 





mmy>9 


5 




4 




3 




2 




1 





[0 0 2 9] 

:^mmm(Dmmm^^Lfcm^(i) ;as^co4i-a-(ii), (m) {;iit-<Ti=L< 

[0030] 

m(Dmm5K, ^-^^titK ^itiKm^r. m4-v^'rx^K, mn(Dmm 

[0 0 3 1] 



-10- 



[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

[%3g<^^;^] 

[0 0 3 6] 
[0 0 3 7] 



-11- 



-12- 



